Effects of ion substitution on transport and choleretic effect of ouabain.
The role of inorganic ions in hepatic transport and choleretic effect of ouabain was studied in isolated perfused rat liver to verify whether Na+-coupled ouabain uptake into hepatocytes is responsible for the choleretic effect. Hepatic uptake and clearance of ouabain were not significantly affected when perfusate Na+ was replaced by Li+ or choline+, chloride by nitrate or isethionate, or bicarbonate by tricine. However, these ion substitutions, with the exception of Li+, significantly reduced ouabain-induced choleresis and biliary electrolyte excretion. When ouabain was infused at different rates followed by perfusion without ouabain, changes in bile flow paralleled biliary excretion of ouabain rather than hepatic uptake. These results indicate that hepatic uptake of ouabain is not Na+ dependent and that the osmotic effect of biliary excreted ouabain is responsible for its choleretic effect. A part of the choleretic effect (30%) must also involve other mechanisms, since a permeable anion-like nitrate failed to substitute for perfusate chloride. Results of infusion studies also showed that ouabain was concentrated in liver (liver/perfusate = 30) and in bile (bile/liver = 15), indicating that ouabain is transported against its concentration gradient across both sinusoidal and canalicular membranes.